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Abstract 



PROBLEM TO BE SOLVED: To provide a circuit where the influence of the reduction in a 
detection accuracy is reduced after the aging of the resistance of a resistor affects the flow-rate 
detection accuracy in a thermal flow-rate detection circuit where the resistor being heated by a 
heater detects the degree of cooling by a fluid according to the change in the resistance of the 
resistor due to the temperature for detecting the flow or the flow rate of the fluid, 
SOLUTION: Although current flowing to a heater R7 being connected to a constant-temperature 
control circuit 41 that is constituted so that the voltage difference between a thermally sensitive 
resistor R1 and a fluid temperature detection thermally sensitive resistor R6 becomes constant 
has been detected according to the voltage across both the ends of the heater R7 
conventionally, a fixed resistor R4 is inserted in series with R7 for extracting a signal voltage VI 0 
from both the ends of the fixed resistor R4 this time. 
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K^ffi^SfetRe. ^l^fiS«ltl{fflStn:R 1 . IS*iS6LR7. S.l/;i-'<T>7°4 1 AT, JigSfiOHf^S^ R 7 ©SS€- 

— (^i©^ias$iW[i]ss) *«ii4LTi^5„ i^^fcbTH^ffiitR 2. R13. R14. r5 
t^^fm-^mmmtR e. s^^ss^ttj^^t/tR 1 1. ^mmtUR 1 7. 2staJ;r'<T>:/4 1 B-vr^mmmm.tn.R 
1 7 0?as*-^$ijffli-r5^iafiii]i^ (ig 2 ©^^asfij^iiii^) =&mmLxi,>^o ±.mm¥&mmtfLR7 (DumRzrr^ 
m^im^R 1 7©?as*^ «iE#?as^tiiM®©LR6©igSfrjt'<T^i 00-20 o□^i5^,^— ^satc/x^j;-?. ± 

gfEfiO^f^SinlR 7 iTifEffl^t^fSetR 1 ,7 -?:tl'€'tH:SnmmdiEA-««*&:$ tl-So ±i^m^m,mn.R 7 iTSiEfla^^StnCR 

1 7(^{±-£-n'eti@^ffita;R 4 tR 1 4ii<mm-^nxii>3. mm.^,ms.tmmi^mm^4 2<DAt}izmi)^nx\,^?>o n 
Ki*tiiiiii^4 2 ©fct}* 1 0 ±m.m^mmLR i <Dimm.mtymM?tmm.R i 7 (DmmM<Dmcitm L/cmm 

m.m^yi oji@^ffita;R4. r 1 A\zis\^z,n.s.wr(E>mz}i:.mi.tLm.s.tLx. (s) jw^-rj;-5f::#t>n5o 

fcfzL. R4 = R14i{K^Lx A, B. C. D. m, n (i-T^T^^^-To 

[0 0 3 6] 

[S!t4] 
V I O = R 4 • I 



( T 7 -T 6 ) (A+BQm") 



R T 



( T 1 7 - T 6 ) (C + DQin-) 



R 1 7 



( a ) 
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[0 0 3 8] m 3 iZZ<D¥tm<0^<D^M 2 g>j^5tg{£*-tg >»g>-t? :/ h^iSS^^-To 0{rtJi,-vT5 1 

Si^ffiffltStitR 6. fSl^fi^^aiStnlR 1 . R 1 1 iia^'^O^^SSt^fHigtitR 1 . R 1 1 J=jESLT 

te#t■5®^gffi^L#*^^>?^fi^$nTl^'5o ^^^aK^ffisetR i . r 1 1 {ii6i^st;tR 7. r 1 7 <;:it:--4Tsgtffl*<^j 

0-2 0'©:^$l>ffi{r/<£;5J;^/N°^-:^>^$nT*Jl3. ^^ffifiLR7. Rl 7CD;5»-*-<v?i-;U^(wJ;*5^fi-r 
5«fiS;t'S-5Tl^-5o ^i^^^-f-^^^AS 0±<r%l^ffiSLR7. R 1 7 *J^^U7tWfl^jfit''<C-^Tt,>53tJ6. gfE#S 
S^tHMiSStR 6nm^M&iZ^t>}6XiEl,^Mtt£^o mi^Um.^Bimmin.R 6©tieii^^Stn;R 7> R 1 7 J; 
±gSfi[l CJigi£©«*{±%|giffitiLCD^©i^^Si:t<£t, ^■asii- ^ -p^^^T* i) . f!lx.iiMSnj:^SI»ti/c{si:^-ct> ^) 

fC^f So %^JSt)T:R7> R 1 7 ItCCO^micmof^l. m2(D^mmfLi^-V^^o ¥&^&&^\iifS^in.R 1> R 1 

1 i±c©l§B^{rl-5lgK ^3(Dms.mtfiii^-r$>^o gK{*SS^ttiffi«fitR 6«c:(Z>^BBjrS9^2cD!^?ajm^*TS> 
[0 0 3 9] mM<D^m3. mA.tz:i<DWM<Dm.m(omm3iz%^m^ss&^iiims&m=&m-to micisi^^xe o a, e 

Ob. 6 0 c ^n^'tl^^m r 1 . r 1 1 . r 2 1 <fc5iSt^<h U/r^SaiiIS&*^ LTtJ t)^ ^l^fit r 1 . r 1 

1 i-tm^ii^i^f^miztt-^x^ 1 8 0 □. */c^fi«tn: r 2 1 itm.#f^micit-<x 2 0 0 aiei,^-^?aK{::fiJiBi^nT 

l^So@^ffitn;R4. R 1 4lZiliSt^?>mEMi)<mmi9mmS^:t^T>-:f4 2izmib^tl.:t^T>-:f4 20m:^jl OfCti. 

^ae^liJStrLr 6S;c5%^StiLr K r 2 K r 1 1 im5iZ^-tJ^0Kmi5 2 ©^{r)IHcBea^tlTl->5o 
[0 0 4 0] «?!lx.Ji%ISiffi*Lr l©ffi6LSS#ttO<?^*<M^^Yb(::J;»J^L/cS-^> %^®Str 1 {rgfEtiSfin^^giE 

^f^etr 1 1 <D¥tm^mz^^m^LX¥^m^m,T l l©SDllft^giE*-<{£Tf '5<tl^-:>fc5SifcA<^l;''J:<'^:tfe.llD^ 

szs5£^mM*^;*:-#-'5c tA^^ci^o Ltci)<r,xmM(Dm^m.^BitimB<Df^^^-tr>^izit-<x^%m.in,m(Dmw 

^fk©^*vh$</j:s„ 

[O-O 4 1] t£:^Tmm^fm.^T l l®ffitn;?SK#tt*^^»b/cJg-&fel^«|^j:f*fflfcj;f3. il^/i:< it>iai 4{::^-r 

•r r 2 1 ©ffiBLaS#tt*<^ L/cS-g-©g£S#tt--©i^{*. :S«>T/Jn$ < ^^ffiBtA^ 1 <Bltx.S d i fc 

J;5^«li?&^»^o ^ia^^iJiaiEIK 6 0 a. 6 0 b. 6 0 c (iC©%Bfl<C s -pig U 2 . 1^ 3 ©^SSfiJffllllS&f 
^^Jftr 1. r 2 1. r 1 1 fiC:®%BJ(rS-5ll K S^2. |g 3®^mffitn;{*:-e4)5o ^4©r 6{±C©^B3 

[0 0 4 2] mM<o^m4. m6.iz:i<D?^m<Dmmao>mm4tzw^?,mA^-b>-^cr>ui^mmi^m.ms^m'^m-to miz 
7°4i. atftR4 5, R4 6xi^iMLxmm.m^v I o=^\iiti-t^m^tti'?xi-^?>o iii:f3m.&v 1 0 tm&Qmom 

[0 0 4 3] 
[tSc5] 
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V 1 0 = R 4 • I 

R4 6 , / ( T 1 -T 6 ) ( A + BQm° ) , ^ . 

= ''''''^T^\i 71 

[0 0 4 5] mecom^mmcifSi^r^ m^i-£> mummfv¥t^usib<mi^i^+ 2000. jssjm'W^offifitss 

«ma=0. 3%/a. m^^mktiimmn.r 1 ©iaSOoJr^JtJ^SgulIr 1 oA^SBf^-fbfr J; t) 1 < /J o/:<t 

4 5©lt:^^*<*?.^>tei£$n-5;^cJ6. VI 0©^Sj^^(i (1 0 0/ (1 0 0 + l))V((l 00 + 3) /I 00) 
= 1. OOStnCoT. +0. 5 96i?te*«HJjrJt'^T/Js$<'^£^o ^f^*£titr l{iC©5|B^fC*^^iiSt^^4:-r*>;5 
mfCR 4 5 (id ©^B^irm^ 1^ 1 ©iSSStnl^Tfe 5c SK^SS^aiMStn: r 6 {id ©^BJjrm-p IS 2 ©SSffifiL<*-P 

[0 0 4 6] mM<D^M5. B7 {::c:©%B^©^©?^^4 {r#<Sj^^a£a-fe>-»©Ef!,ii{^fig[ll8SI21^^-r. EiJw 

diES<t^«-?§s«fiS;<hncoTi,^;5o iss^itstiLr 1 ©^iitM. S-iy^v 1 ojiTxtra^n^o 

[0 0 4 7] 
[«!£6] 

( r 6+R S > R 4 , , R 3 a ^ 

r 1 = ( 1 A ) (10) 

R 2 R 3 b V i ^ / 



/ ( T 1 
= R4W 



V10 = R4. I=R4^ --T6)^(^A-fBQn.M ^ ^. ^ ^ 



[0 0 4 8] ffiStR 3 aJw{±@^Jgtn;^MlV St/tR 3 b{4«?iJx.Jie^©J;-5'i£ffitn:«*5?aSJ-'fe#LTil^W{::^Yb 
tlTl^So ffititR 3 a, R 3 hith^-rtlt^^mrLT 1 {rit'<T;*c# < . iB^^{4?&i*'St,>o 

[0 0 4 9] B7©iii^^£Etrfe-t,^T. mji. ^ss:^T-r^^ss*<«iEf*:?as+ 2 0 0 Ds mumfLW(omtn.WLS. 

#^a=0. 3%/D. ^l^taK^UtllBffigt r l©fi®OD{C*Jl^Sjmiitr 1 o *^SDf J; 1 < /j: -p/ci: 

{R^LA:S-g-. ^l^?aS<!:^{*:Sffi©IHi*^ 3 %i^X-r?>a ^tz^^tn. r 1 <Di&^izmiffzmn.R 3 b(±C© 3 % 
(DW^smmticm L;t l %m:^^o ( i O ) 5t;A^t.BJ =k ^ tcSitR S b ©it:*:{±. ^^SS©±:^**BiSt--5 

fip-feV ((100 + 0. 5)/(ioo-i))=i. 007 tfi?>o :io:>tamm^cDm.Wimitu^(D mi n z^-tmm 

^£^^-0(0^^+ 1 . 5%(Q^»tt£i:). StiL€^»©^*¥^-C^5o ^f^mr 1 (ic:©^Bjjr-s^|g^t£tit 
^^-CfeSo ®tn;R3 b{iC©%BJ{r-B--5l|l©j®Smf*T*-5o ffit/t r 6 (i|S 2 ©®SStrL^^JT*-5o 
[0 0 5 0] 
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[0 0 5 13 ifz^ c:oi6Hj{rj;n«. mss^mmmt^ic^ ^%&m.t^f^f^m.^iiiMim. m^mmm^ihm^u 
fz^umms&'^ma-t^zi:-cm^(D-k>^j:. v) t)iiis&<2tM©i^*vjN$ < , A^OJl£zsiE^a3Drtg'^<c•^r>i^*<*a-e#5c 

^imsm'^ 2 r)Wt\nz-^ y^\zi!cr<xmM<^^^<D^mtmw.'t^o Lfzt^-, xmnjmsnt.&m u^-fe i/-^<Dm.m 

[0 0 5 4] C©|g0fl{rJ;n«s |g|^S6L©S$L^i*$iJ^^-57''J i?[lI8SfCffimA''%tlftfi«lcj5c: DT^Yb-T 

L/C t) , ^fiffiinL©^tistt<&#js \^tzmm<ti^imm $ n-s o 
[0M©ffi*n£ittB^] 

[ Bi ] c:©%Bj©^©jgM 1 jr±si^jSSfEM^ai[iIgSr^.-5o 

[ ^3 ] M_2©iag&©-fe>"9-JcL/^ > hcD^it^^-ng-rfe-So 
[Mi.1 c©^Bj©|life©J&SI3©^iS;diE*^ai[i]^'r*5o 

[ a 5 ] M4.©IlISS©-^r>'•^^a:l/> > h©«j&iaT*.5o 
[ ^6 ] C©||BJ©||2ffiOjg^4©^S;giEi*taJIl]S&T*>S<, 
[07] C©^BJ®^©Jg^5©^i?;di£»*feffilE]^T*)5c 

[ 08 ] tie*®«^^Mf^^fi*tai[iIi^©liI-cfeSo 

[ B9 ] 0_8©Illl^©-fe>-9-aLUjt > h®;^3g0T*5o 

m\ 0 ] ss#^©i»B^ii-c*-5o 

[ Bi 1 ] tJf3?£©iii^^a?£»^ajiiissiaT*5c 

mi 2 ] tJe3fe©ftb©Efi5?:zJKi#ai[i]f^ET'ife'5o 

[^?^©tttBJ] 

R K r 1 ^I^Sa^tttiMffltin:;. R2~R5 S^iSfiL. R6. r 6 gfE#£S^mMffifit> R7. r 7 mmmf^ 

V 1 0 m&m^. R 1 1 TSiE{i!iisfiSs^mffitn;. r 1 1 ~r 1 5 m^mL. r 1 7 rmm^ntn.. 4 1 ;t 
^T>zf. 4 2 ^i&±tililiis&> 5 0 SP^y^rr^^Agis. 



10 




R2-R 5 : H^ffiift 
1 0 : m^tiiti 
4 0 

4 1 : :i-^T>T 



32 



- til 



Ri. Ri 1 : ^mutst^kmmmn mi. m3<Di&msinm 

R2-'R5. R 1 3^ R 1 4 : S^SIA 
1 0 :^^#m;b . 

4 2 : 
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mi 0 



1 1 




O c 



I — V/ 




1 2 



40 




40 
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